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(57) An apparatus, which comprises a zonal isolation assembly positioned within a well bore that traverses a 
subterranean formation and includes a perforated wellbore casing 205, comprising: one or more solid 
tubular members, each solid tubular member induding one or more external seals; one or more 
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Also disclosed are inethods and systems of isolating zones and extracting materials from a producing 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross R«fi»rence To Related Applications 

This application is a continuation-tavpart of U.S. patent application serial number 
5 0W969.922. attorney dodtet number 25791.69, filed on 1CV3/2001. that was a 
conUnualion-ini)ait of U.S. patent applicatlori serisrf number 09/44p,338. attorney 
dodcet number 25791.9.62, filed on 11/15/1999, that is^ as U.S, Patent No. 
6,328,113, that daimed the benefit <rf the filing date of U.S. provisional patent • 
appBcatlon serial number 60/108.558, attorney docket number 25791.9, fried on 
10 11/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to ttie foiiowing: (1) U.S. patent application serial no. 
09W54,139, attorney docket no. 25791.03.02, filed Ijn 12«/1999, (2) U.S. patent 
application serial no. 09«10.913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.8. patent appRcatkm serld no. 09/502,350, attorney docket no. ^91.«.02. filed 
on 2/1(M2b0O, (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent appOcatkm serial no. 09/5^3,460, 
. attorney docket no. 25791.11.02. filed on 3/1W2000. (6) U.S. patent applicatkm serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511.941. attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946. attorney dpcket no. 25791.17.02, filed 
on 6///2000, (9) U.S. patent application serial no. 09/559.122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent appllcatron serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02* filed on 7/9/2000. (11) U.S. 

25 provisional patent application serial no. 60/162.671 , attorn^ docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. pr0\risk)nal patent api^k^atton serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent applicatkm serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provistonal patent applicaticm serial no. 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisk)nal patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent application serial 
no. 60/212,359, attonwy docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provistonal patent application serial no. 60/221.443. attomey 
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docket ho. 25791.45, fried on 7/28/2000, (19) U.S. provisional patent appHcation serial 
no. 60/221,645, attorney docket no. 25791,46, IBed on 7/28/2000, (20) U.S. provlsipnal 
patent applicatfen seriai no. 60/233,638, attonney docket no. 25791.47, fBed on 
9/18/2000, (21) U.S. provisional pateM appli(»tk>n serial no. 60/237,334, attorney 
5 docket no. 25791.48. filed on 10/2/2000, (22) U.S, provisional patent appltoation serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provfetonal 
patent application serial no. 60/262,434, attorney docket no. 25791.51. fHed on^ 
1/17/2001; (24) U.S. provisionat patent appHcation serial no. 60/259,486. attorney 
docket no. 25791,52, filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

10 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provlsfonal patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/20)1; (28) U.S. provisional patent application serial 
no, 60/3318,386, attorney docket no, 25791,67.02. filed oh 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attorney docket no. 25791,69, filed ori 
10/3/2001. the disclosures pf which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subtenranean zones to facilitate oil and gas exptoratlon. 

During oil exptoratfon, a wellbore typically traverses a number of zones within a 
subtenanean fonnaton. Some of ttiese subtenanean zones will pitxiuce oil and gas, 
while ottiers will nc*. Further, it is often necessary to isolate subtenanean zones from 
25 one anottier In order to facflitate the exptoratlon for and production of oil and gas. - 
Existing methods for isolating subtenranean production zones In order to facilitate ttie 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of ttie 
30 existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invenUon. an apparatus is provkJed that 
includes a zonal isoTation assembly including: one or more solid tubular members, each 
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solid tubular member induding one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or wore flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular menibers for rrionltoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tutnilar members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nionitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of thd solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process performed within the 
.wellbore. 

According to another aspect of the present invention^ a method of isoiating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

20 includes positioning one or more solid tiibulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wItNn the wellbore, the perforated tubulars traversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the rrsf subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubufars. monitoring the opierating temperatures, pressures, arid flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through- 
the perforated tubulars as a function of the monitored operating temperBtures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
Induding a casing. Is provided that indudes positioning one or more solid tubulars 
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within the weni)Ofe, positioning one or more perforated tutnilars within the welllxire, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tulnilars and the perforated tubulars within the welibore, fluldicly 
coivHng the solid tubulars with the casing, fhjidicly coupling the perforated tubulars 
5 with the solid tubulars. fluWIdy isolating the produdhg subterranean zone from at least 
one other subteranean zone within the wellbore, fluldicly coupling at least one of the 
perforated tubulars with the producing subten-anean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

'According to another, aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more soBd tubulars within the wellbore, the solid 

15 tubulars traversing the first subtenanean zone, rtieans for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluldicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or hiore of the perforated tubulars, 
and means for controlHng the flow of fluidic rnaterials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present Invention, a system for extracHn^ materials 
from a produdng subterranean zone in a wellbore. at least a portion of tto wellbore 
including a casing. Is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning onfe or more perforated tubulars 
30 within the wellbore. the perforated tubulars traversing, the producing subtenanean 
zorie, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means; for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluldldy isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore. means for flutdidy coupling at least one of the 
perforated tubulars with ihe producing subterranean zone, means for monitoring the 
operatirig temperatures, pressures, and flow rates within one or more the perforated 
tubulars, and means for controliing the flow of fluidic materials through the perforated 
5 tubulars as a function of the nripnltdred operating temperature, pressures, and flow 
rates. 

Accordir^g to another aspect of the present inventioh, an apparatus is provided that 
ir^iudes a zonal isolation assei*nbly including: one or more solid tubular meml)ers. each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners ooupled to the int^or surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed withm the weHbore^ and the solid tubular 
liners are fonned by a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterrariean zone, radially expanding at least one of the solkJ 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubuter 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method dif extracting materials 
from a produdng subterranean zone in a welllx)re, at least a portion of the welltxMB 
including a casing, is provided that includes positioning one or more solid tubuiars 
within the weilbore» positioning one or more perforated tubute^ each including one or 
5 more radial passages within the welll>ore, the perforated tubuiars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weUbore, fluididy coupling the solid tubuiars With the 
casing, fluktidy coupling the perforated tubuiars with the solid tubuiars, ftuididy 
•isolating the producing subterranean zone from at least one ottier subterranean zone 

10 within the wellbore, fluididy coupling at least one of ttie perforated tubuiars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars. and radially expanding and plastically 
deforming the solid tubular liners wiUiin the Interior of on© or more of the perforated 
tubuiars to fluididy sealat least tome of the radial passages of the perforated tubuiars. 

15 * ' 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or rfiore solid tubuiars witiiin the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each indufiing one or more radial passages within the wellbore. the 
perforated tubuiars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fluididy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to ttie second 

25 ' subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or more solid tubular liners wittiin the 
Interior of one or more of the perforated tubuiars, and means for radially, expanding and 
plastically deftKming the solM tubular liners within the interior of one or more of the 
perforated tubuiars to fluididy seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present invention, a system for extrading materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars wittiln flie weilbore, means for po^oning one or more perforated tubulars 
each including one or more radial passage within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubular and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the soBd tubulars with the cashg, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars wth the produdng subterranean zone, 
means for poslti(mlng one or more soBd tubular liners within the interior df one or more 
.10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the 'soBd hJbular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present invention; an apparatus is provided that 
1 5 indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member indudinig one or more external seals, one or more perforated 

tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another asped of the present Invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a vtrelltiore is provided that 
incfudes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regfons of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulahs. 
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• According to another aspect of the present invention, a method of extracting materials 
. from a producing subterrahean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellt>ore. positioning dne or more perforaied tubulars each including one or 
more radial passages within the vi^Ubore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
tlie perforated tubulars within the wellbore, ftuidldy coupling the solid tubulars with the 
casing, fluldldy coupling the perforated tubulars with the solid tubulars, fluldidy 
10 isolating the producing subterranean zone from at least one other subten^nean zone 
within the wellbore, fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the pisrforated tubulars to seal off at least some of the radial 
15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for Isolating a first 
subtenranean zone from a second subtenranean zone in a welll>ore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subten^nean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluldiciy coupling the perforated tubulars and the solid tubulars. means for 

25 preventing ttie passage of fluids from the first subtenanean zone to ttie second - 
. subterranean zone within the wellbore external to tt^e primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of tiie 
perforated tubulars. and means for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another asped of the present Invention, a system for extrading materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the vyellbpre 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the welibore, means for positioning one or more perforated tubulars 
each ffiduding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean 2x>ne. means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbbre* means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tutHriars with the solid tubulars, means for flutdidy isolating the producing subterranean 
zone from at least one other $iA)terranedn zone within the w^llbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least teme of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus Is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnmation including: one or mors sdid tubular members, each solid 
tubdar member indudirig one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation asseml)ly. At least one of the sdkl tubular nnembers and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
weilbore, and at least one of the perforated tubular members are radially expanded into 
intimate contad with the subteoajiean formation. 

Acconjing to another asped of the present inventbn, a nnethod of isolating, a first 
25 subterranean zone from a s<»cond subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zonis, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the v/ellboro. radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluidis from the first subterranean zone to the secoruJ subterranean zone 
witNn the wellbore external to the solid tubulars and perforated tubulars. 
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Aocording to another aspect of the present invention, a nriethod of-extracting materials 
from a producing subterranean zone in a yvel!t)ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore. positioning one or more perforated tubulars within the wellbore 
each Including one or more radial passages, the perforated tubulars traversing the 
producing subten^nean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fiuididy 
10 coupling the solid tubulars with ttie casing, fiuididy coupling the perforated tubulars 
with the solid tubulars. fiuididy isolating the producing subten-anean zone from at least 
one other subten-anean zone wittiin the wellbore. and fiuididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isolatirig a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or nnore soBd tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 

20 perforated tubulars traversing thi9 second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subtenranean zone, means for fiuididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 ' first subten-anean zone to the second subtenanean zone within the wellbore exte 
the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subten^nean zone in a wellbore. at least a portion of the wellbore 
30 induding a casing, is provided that indudes nr>eans for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into Intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy Isolating the produdng subterranean zone from at least one other 
S subterranean zone within the wellborn, and means for flukiidy coupling at least one of 
the perforated tubulars with tfie produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that' 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, induding: one or 
nrx>rB solid tubular members, each solid tubular member induding one or nwe external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomied within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

Accordirig to another aspect of the present invention, a method of isolating a first 
20 subten^nean zone from a second subterranean zone in a v^llbore that indudes a 
perforated caslrig that traverses th^ second subtenBnean zone, is provided that 
indudes positioning one or more solid tubulars Within the vi^llbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact Vvith the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from, a produdng subt^nranean zone in a wellbore, at least a portion of the v^libore 
Induding a casing and a perforated casing that traverses the produdng subtenranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
• wellbore, positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenanean zone, ra(fially expanding at least one of the Isotid tubulars and the 
5 perforated tubulars within the weUbore» radially expartding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluidicly coupHng the solid, 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars^ fluididy Isolating the produdng subterranean zone from at least one other 
siAterranean zone within the wellbore, and fluidicly coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more- 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into Intimate 
oontad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
soBd tubulars and perforated tubulars. 

25 

According to another asped of the present irivention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenanean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 wellbore. means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for redially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing. 
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means for fluididy coupling the solid tubulars wHh the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
producing subten^anean zone from at least one other subterranean zone within the 
welibore, and nreans for fluididy coupling at least one of the' perforated tubulars With 
5 the producing subterranean zone! 

According to another aspect of the present invention, an apparatus te provided that 
includes a zonal isolation assembly including: one or more solid tiibutar members, each 
soTid tubular member including one or more exlemal seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular rnembers, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or rnore of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfonmed within the welibore; and the perforated tubular liners are formed by 
a radial expansion prbcess perfonrned within the welibore. 

According to another aspect of the present -Invention, a method of Isolating- a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

20 includes positioning one or more solid tubulars within the vi^llbore, the solid tubulars 
traversing the first subterranean zone, positionirtg one or more perforated tubulars 
each including one or nrx>re radial passages within the welibore, the perforated tubulars 
traversirig the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fluidicly coupling the perforated 

25 tubulars and the primary sol^ tubulars, preventing the passage of fluids fiom the first 
subtenanean zona to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tutnilars, positioning one or more perforated 
tubular liners within the Interior of one or nrore of the perforated tubulars, and radially 
expanding and plastically defomriing the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone In a welibore, at leasit a pprtion of the welibore 
including a casing, is provided that includes positioning one or more solid tubuldrs 
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within the weilbore, positioning one or more perforated tubulars each Including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterranean zone» radially expanding at least one of the solid tubulars ark) 
the perforated tubulars within the weilbore. fluidtdy ooupllng the solid tubulars with the 

5 casing, fluldicly coupling the perforated tubulars Vvith the solid tubulars. fluididy 
isolating the producing subtenranean zone frdm at least one other subtenanean zone 
within the weilbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean rone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present irivention. a system, for isolating a first 
sutSjterranean zon^ from .a second subterranean zone in a weilbore is provided that . 

15 includes means for positioning one or more so(id tubulars within the weilbore, the solid 
tubulars trav^ing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore. 

20 nr>eans for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars. mearis for positioning one or more perforated tubular liners within 
the interior of one or nrK>re of the perforated tubulars, and means for radially expanding 

25 * and plastically defomning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a weilbore, at least a portion of the weilbore 
30 induding a casing, is provided tiiat indudes nfeans for positioning one or more solid 
tubulars within the weilbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the welltx)re. the perforated tubulars 
traversing the produdng ^ubten^nean zone, mearis for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore. means for fluididy 
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coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubulars with the solid tubulars, means for fluidiciy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidiciy 
coupling at least one of the perforated tubulars writh the produdng subtenaneain zone, 
5 means for posHlonlng one or more perforated tubular liners within^ the interior of one or 
rnore of the perforated tubulars. and means for radially expanding and plastically 
deforming the perforated tubular liners ^in the interior of one or more of the 
perforated tubulars. 

.10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or rnore one-way valves for controllably fluidiciy coupling the perforated 
15 tubular memt>ers, and a shoe coupled to the zonal isolation a$semt>iy. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 

expansion process performed within the wellbore. 

I ■ ... * . 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the v/allbore, 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone* to the second subtenanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not t>een 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subten'ahean zones, at least a portion of 
the wellbore including a casing, is provided that includes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each Including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupling the perforated tubulars. with, the solid tubulars* fluididy 
isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluididy coufirfing aji least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes mearis for positioning one or more solid 

15 tubulars within the wellbore, the sdid Uibulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
sul)terranean zone to the second subten^anean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning om or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdnq zones that has been depleted. 

According to another asped of the present invention, a system for extracting materials 
ftxMti a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
v^llbore including a casing, is provided that iridudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or nwe perforated 
tubulars each Induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subten^nean zones. nr>eans for radially expanding at 
least one of the solid tubulars and the prorated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars wKh the solid tubulars, means for fluktidy Isotatir^g the producing 
subterranean zone fmn at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone* means for positioning one or wore perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of thei 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zonal Isolation assembly positioned within the 
subtenanean fomiation including: one or rnore solid tubular members, each solid 
tubt^r member Including one ornnorB external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular mennt>ers» and 
IS om or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nfK)re of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
.members and the perforated tubular members are fonned by a radial expansion 
process perfbmned within th^ wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subtenanean zone including a source of geothenmai 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tuSutars traversing the first subtenanean zone, positioriing 

25 one or more perforated tubulars each including pne or nme radial passages within the 
wellbore, 0ie perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the v^litK>re, 
flukiicty coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subten'anean zone to the second subterranean zone 

30 within thj9 wellbore external to the primary solid tubulars and perforated tubulars, 
positioning, one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 



17 



According to another aspect of the present irrventior). a method of extracting 
geothermal energy from a subterranean geothennal zone in a welibore» at least a 
portion of the weDbore Including a casing, is provided that includes positioning one or 
more solid tut)ular5 within the wellbore» positioning, one or mm perforated tubulars 

5 each Including one or more radial passages writhin the wellbore, the perforated tubulars 
traversing the subterranean geothemral zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fiuidicly coupling the solid 
tubulars with the casing, fiuidicly coupling the perforated tubulars with the solid 
tubulars, fiuidicly isolating the subterranean geothermal zone from at least one other 

10 subterranean zone vyrtthin the wellbore, and fluidldy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present inventlm, a system for isolating a first 
subterranean zone from a second geqlhermal subtenranean zone In a wellbore is 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the. first subtenanean zone, means for 
positioning one or more perfcnated tubulars each indudlhg one or more radial 
passages within the wellbore. the perforated tubulars traversing the s^nd geothermal 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fiuidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothelrmal subterranean zone within the 
weHbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothemnal energy firom a subterranean geothennal zone in a wellbore, at least a 
portion of the wellbore' including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each including one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the subtenBnean geothennal zone, means 
for radially expariding at least one of the soKd tubulars and the perforated tubulars 
within the wellbore, means for fiuidicly coupling the solid tubulars with the casing, 
means for fiuidicly coupling the perforated tubulars with the solid tubulars, means for 
fluidiciy isolating the subfeiranean geottwrmal zone from at . least one other 



18 



subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothenrifil zone. 

According to another aspect of the present invention, an apparatus is provided ttiat 
5 includes a zonal isolation assembly including: one or more solid tubular mennbers, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the W6lltx}re, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention^ a method of isolating a first 
15 subterranean zone from a second subten^nean zone in a wellbore is provided that 
includes positionihg one or more solid tubulars withiri the wellbore, Vne solid tutujlars 
traversing the Tirst subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perfprated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore. fluididy. coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention; a method of extracting materials 
from a producing subterranean zone In a welltx>re, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid lubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the sofid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidicly 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the welRx>re, fluldldy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and deanirig materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbord. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars^ and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

AcconJing to another aspect bf the. present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes means for positioning one or more solid 

25 tubulars within the wellbore, .means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producirig subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluidicly isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellt>ore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubuiars by further radial expansion of the perforated tubulars within the 
weilbore. .1 

Brief Dosicription of the Drawings 
FIG. 1 is a fragmentary cross-sectionai view illijstnating the isdation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for Isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluldic material into the tubular support rnember. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the weilbore. . 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the weilbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular memt>ers of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an Illustrative embodiment of a method for 
. manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illusitration of ah illustrative embodinrient of the upsetting of 
the ends of a tubular' member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
dfter radially expanding and plastically deforming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. Sb 
after forming threaded connections on the ends of the expandable tubular memt)er. 
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Fig. 5d is a cross sectiohal illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemriediate unexpended 
portion of the expandat)le tubular member. 

5 Fig. 6 is a cross-secUonal Hlustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a cross-secfional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Hg. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sdctional illustration of an embodiment of a method for 
15 lining one of the perforated tubular nnembors of the system for isolating subten^nean 
zones of Fig. 1 With a soHd tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 Is a fragmentary cross sectional illustration of an embodiment of a method for 
. coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Rg. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular niemt^ers of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 a fragmentary cross sectional inustration of an alternative embodiment of the 
system for isolating subterranean 2orm of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 1 5 is a fragmentary cross sectional iliustration of an alternative emtKXiiment of the 
system for isolating subterranean zones of Fig. 1 in .which the system is used to extract 
, geothennal energy from a subterranean geothenrial zone. 

Detailed Description of the Illustrative Embodiments 

ID An apparatus and method for isolafing one or more subterranean zones from one or 
more other subten^nean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. h the production mode, the teachings of the present disclosure 
may bB used in combination with conventional, well known, production oompletioh 

t5 equipment arid methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which vyill be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Refening to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
productive and ru>n-productive zones, including a water zone 120 and a targeted oil 
sand zor^e 125. During exploration of the siibtenBnean formatk)n 115, the wellbore 
105 may be extended |n a well known manner to triaverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. - 

In a prefened embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 Is provided that includes one or more 
sections of solWxasing 135. one or more extemal seals 140. one or more sections of 
30 perforated casing 145, one or rnore Inlennediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduK that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the soRd casing 135. The solid 
casirig 135 nnay comprise any numt)er of conventional commercially available sections 
of soBd tulHiiar casing such as, for example, oilfield tubulars feilKicated from chromium 
5 steel or fiberglass. In a prderred enibodiment; the solid casing 135 comprises oilfield 
tubulars available from various for^n and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing .110. The soFid casing 135 
may be coupled, to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid Connectors. In a prefen^ed embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

IS Ttie solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupletd to the perforated casing 145 using any number of 
conventional commercially available processes such as. for example, welding, or 
slotted and expandable conriectors, In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 Includes one more valve memljers 160 for 
controjiing the flow of fluids and other materials within the interior region of the casing 
135. in an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of papkers, perforated tubing, .sliding 
25 sleeves, and valves may be emptoyed within the^pparatus to provide various options 
for commingling and isplatihg subterranean zones from each other while pro\mttng.a 
fluid path to the surface. 

In a particularty preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 1 35 in the nadial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any numl>er of conventional commerciaHy available methods. 
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The seals 140 prevent fiie passage of fluids and other materials within the annular 
- region 165 t)etweeh the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of cohventtonal oonrunerdatly available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 or epoxy. in a preferred embodiment, the seals 140 comprise Stratalok epoxy.nnaterial 
available from Halliburtpn Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manr^r, oil and gas may be produced from 
a producing subterranean zone wittiin a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a prefened embodiment, the perforated casing 145 
comprises expandable slotted tubular casing availat>ie from Petroline in Aberdeen, 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandsoeen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventfonal commerdailyc available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to orte or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to Ihe intenmediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to ^ Intenmediate solid casing 150 
by expandable solid connectors^ . 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional comniercially available processes such as, for example, welding or 
expandable solid or slotted connectors, in a preferred embodiment, the last perfonated 
casing 145 is coupled to the shoe 155 tyy an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefened embodiment, the perforated casings 145 are positioned within the 
wetlbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior wafls of the weHbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially availatde 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any numt>er of conventional commerdaRy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises olHieid tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
r>erforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intennnediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
cornprise a plurality of such intermediate solid casing 150. 

25 

In a preferred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the iflow of fluids and other materials within the 
Interior region of the intennediate casing 150. In an alternative embodiment, as will t>e 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production nrxxieVof operation, an Internal tubular string with 
various arrangements of packers, perforated tubirig, sliding sleeves, and valves may be 
employed within the apparatus to proykie various opttons for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. , 
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In a particulariy preferiBd embodiment the intermediate casing 150 is placed Into the 
weltbore 105 by expanding the intemtediate casing 150 In the radial direction into 
intimate contact with the ihterior walls of the wetlt)orG 105. The Intennediate casing 
150 may l>e expanded in the radial direction using any number of conventional 
5 commercially available methods. 

In an altennafive eml>pdiment, one or more of the intenmediate solid casings 150 may 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this nrianner, 
various production and exploration tools may be supported by tlie show 150. The shoe 
150 may comprise any number of conventional commerdaliy available shoes suitable 
for use in a wellbore. such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferr^ embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to pennit the lise of high 
capacity production and exploration tools. 

20 In a particularly prefentd embodiment, the apparatus 130 Includes a plurality of solid 
casings 135, a plurality of seals 140. a plurality of perforated casings 145, a plurality of 
intemiediate solid casings 150. arid a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve mentbers 
160, n perforated casings 145, n-l intemiediate solid casings 150, each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controilably produced from 
ttie targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemiodiate solid casings 150 with valve members 170 penmits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 pemiit the zone 125 
to b^ flukjlcly isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subten^anean zones to be 
fluididy isolated. 

In an alternative embodiment, as vrill be recognized by persons having ordinary skill In 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sHding sleeves, and valves may be employed within the apparatus to 
provide various options for cornmingnng and isolating subtenianean zones from each 
other while providing a fluid path to the surface. 
10 : ^ 

In several alternative embodiments, the solid casing 135, the perforated casings 145. 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expcmded and plastically defomned within the wallbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disctosed In one or more of 

15 the folkywing: (1) U.S. patent appUcatton serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent applk:ation serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338, attomey docket no. 25791.9.02, filed on 11/15A1999, 

20 (5) U.S. patent application serial no. 09/523.460. attorney docket no. 25791 .1 1.02, filed 
on 3/10/2000. (6) U.S. patent application serial no, 09/512.895. attomey docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946. attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 application serial no. 09«59,122. attomey docket no. 25791.23.02, filed on 4/28/2000, 
(10) PCT patent application serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, filed on 7/9«000, (11) U.S. provisional patent applicatton serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attomey 
docket no. 25791 .34. filed on 1 0/1 2/1 999, (14) U.S. provisional patent application serial 
no. 60/159,039. attomey docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provistonal patent application serial no. 60/159,033, attomey docket no. 25791 ,37, filed 
oh 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attomey 
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docket no. 2579138, filed on 6/19/2000. (17) U,S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provistonal patent applicatton serial no. 60/221 ,443. attorney docket no, 25791.45. filed 
on 7^8/2000. (19) U.S.^ provisk)nal patent application serial no. 60/221,645. attorn^ 

5 docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonal patent appiteatton serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provistonal 
patent application serial no. 60/237,334. attorney docket no. 25791,48. filed on 
10/2/2000, (22) U.S. provistonal patent applicatton serial no. 60/270.007. attorney 
dodcet no. 25791.50. filed on 2/20^01 ; (23) U.S. provistonal patent applicafon serial 

10 iio. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259.486. attorney docket no. 25791.52. filed on 
1/3/2001- (25) U.S. provisional patent application serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent appBcatfon serial no. 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent appUcation serial no. 60/317.985, attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. provistonal patent applieatton serial no. 60/318.386, attoniey docket 
no. 2S791.67.02, filed on 9/10/2001; and (29) U.S: utility patent appficatton serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001, the disctosures of wtilch 
are Incorporated herein by reference. In an exemplary embodiment, the radial 

20 clearances between the radiaHy expanded solid casings 135, perforated casings 145. 
intenmedlate secttons of solid casing 150. and/or the solid shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145. the intenmedlate secttons of soikl casing 150. and/or the solid 
shoe 155 and the wellbore 105: In this manner, the optional nped for filling the annulus 

25 with a filler nnaterial such as, 1w example, gravel, rriay be eliminated. 

Referring to Rgs. 2a-2d, an illustrative embodintent of a system 200 fa isolating 
subterranean fomiatlons includes a tutnilar support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre*expanded end 206a of a first expandable tubular member 206 that defines a ^ 
passage 206b is adapted to mate with and be^ supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exernpiary ernbodimmt, the inside and outside diai^^ 
the pre-expanded ends, 206a and 206d, of the first expandable; tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate' 
portion ^c. An end 208a of a shoe 208 is Coupled to the pre-expanded end 206a of 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206(1 of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 21 be of the slotted tubular memt}er 

15 21 0 is coupled to an end 21 2a of a slotted tubular member 21 2 that defines a passage 
212b by a oonventidnai threaded ponnecOqn. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intemf>ediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intemnediate portion. In an exemplary'embodiment, the Inside ar\d outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
. to the other pre-expanded end 214d of the secorkl expandable tubular menriber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular memtfer 218 that defines a passage 
30 218b by a conventional threaded connection. A preroxpanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended Intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermedjate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the Inside and outside diameters of the unexpended 
intermediate portion 220c. 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the thirCI 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre^xpanded 
10 ends. 206a. 206d, 214a, 214d, 220a and 220d. of the expandable tubular members, 
206. 214. and 220. and the slotted tubular members 210, 212, 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
214e, and 220e, of the expandable tubular members. 206, 214, and 220, respectively, 
further Include anchoring elenients for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members. 210, 212, 216, and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned In a borehole 224 fomled in a subten^nean formation 226 that Includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In iany orientation from vertical to horizontal. In an exemplary embodiment, 
the. upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device In order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, i214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
memt)er 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defonmed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wetlbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exi^mplary embodiment, the radially expanded 
intemnedlate portion 266c of the expandable tubular member 206 is also thereby 

15 anchoredtothewelllx>re casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defomned and radially expanded off of the tapered . 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the kx)rehole 224 by applying an upward force to the tubular support 
nTemt)er 202. As a result, the second and third expandable tubular members, 214 and 
220, are radialty expanded and plastically deformed off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defomned off of the tapered extemal surface 204b of the 
tutnilar expansion cone 204. As a resuK. the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intenmediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intemiediate portion 

30 214c of the second expandable tubular member 214 is also ttiereby anchored to the 
wellbore 104. Furtherrhore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member.202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intemnediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220iB engages the interior surface of the wellbore 224. Consequently, the 
radially expanded Intennedlate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intemnediate portion 220c of the third expandable tubular mernber 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defonmatton of the third expandable 
tubular member 220, the tubular.support member 202 and the tubular expansion corie 
15 204 are removed from the wellbore 224. . 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c. of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
. 20iSe, 214e, and 220e, are displaced in the radial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
sbtted tubular members, 210 and 212, the expandable tubular member 214. the slotteid 
tubular members, 216 and 218, and the expandable tubular niember 220 to the 

25 wellbore. Furthemiore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the stotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206. 214, and 220. and the slotted tubular members. 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fiuidic materials within and between the expandable tubular members. 206. 214, and 
220, and the slotted tubular memt>ers, 210, 212, 216, and 21 8. 

Furthemnore, in the system 20Q, the slotted tubular.mend)ers 210, 212, 216, and 218 

5 are interleaved among the expsNidable tubular members. 206, 214. and 220. As a 
result, because only the Intennediate non pre-expanded portions. 206c 214c, and 
220c, of the expandable tubular members, 206. 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212, 216. and 
218 can t>e conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-expanded portions, 206c, 214c, and 220c, of the expandable tutnilar members, 
206, 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members, 210, 212, 21 6, and 218 
can be mudh greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions. 206c. 214c and 220c of the expandable tut)ular members, 206, 214. and 
220, is approximately 200 feet, and the total length of the slotted tubular mernbers, 
• 210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet 

Furthenmore. the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220, respec^ly. are used to couple the expandable tubular 
25 members and the slotted tubular members. 210, 21 2. 216, and 21 8 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
darrlage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30. 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d, 214a. 214d. 220a. 
and 220d, of the expandable tubular members, 206, 214. and 220, respectively, and 
the slotted tubular members, 210. 212, 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 Inches, respectively; prior to the radial 
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expansion, the intermediate non pre-expanded portions, 206c, 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular nDembers, 210, 212, 216, and 218, have inside 
diameters of 7.675 fnches; after the radial expansion, the inside dianneters of the 
5 Intermediate porlioris. 206c. 214Cp and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of B.755 inches. 

In an exenplary embodiment, the pre^xpanded ends, 206a, 206d. 214d, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members. 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-^xpanded portions, 206c, 214c, and 220c, of the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
15 of 4.(X)0 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 Inches; after the radial expansion, the inside dianneters of the 
intennediate portions, 206c 2t4c, arid 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodinrwnt, the system 200 Is used to inject or extract fluidic 
mat^als such as, for. example, oil, gas, and/or water into or from the subterranean 
formafion226b. 

25 Refening now to Fig; 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular niember 300 defines an interior region 300a 
and Includes a first end 3Q0b including a first threaded connection SOOba, a first 
tapered portion 300c, an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably Indudes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 . may be fabricated from any number of 
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conventional cbmnierdally available materials such as, for example, Oilfield Country 
Tubular GockJs (OCT6), 13 chromium steel tubing/casing, or L83, J55. or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially .circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Dn an 
intermediate inside diameter Djnt, and a second inside diameter Di. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second Inside diameters. Di and D2, are 
greater than the intennediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered porfon 300c, and the second end 300f of flie tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outeide diameter of the 
Intennediate portion 300d of the tubular member. The first and second ends; 300b and 
SOOf, of the tubular member 300 Include wall thicknesses. ti and tz, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thidcness tiNT. 

25 In an exemplary embodiment, the wall thidcnesses tt and t? are substantially equal in 
order to provide substantially equal burst strength for the first and second ends; 300a 
and 300f, of the tubular member 300, In an exemplary embodiment, the wall 
thicknesses, tt and are both greater than the wall thickness tiNT in order to optlrtially 
match the burst strength of the first and second ends. 300a "and 300f. of the tubular 

30 member 300 with the intennediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions. 300c and 300e. 
are Inclined at an angle, a. relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. in ah exemplary embodiment, the first and second tapered portions, 300c and 
3006. provide a smooth transition t)6twen the first and second ends, 300a arid 300f, 
and the intennediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. Iri an exemplary enfibodiment, 
the Intermediate sealing member 300g seals the interface betweien the intermediate 
portion 300d of tiie tubular nf)ember 300 and the interior surface of a wellbore casing 

1 0 305, or other preexisting structure, after the radial expansion and plastic defomnation of 
the intermediate portion 300d of the tulMJiar member 300, In an exemplary 
embodiment, the intennediate sealing member 300g has a substantially annular cross 
section. In an exemplary embbdirnent, the outside dianrteter of the intennlediate se^^ 
nmnber 3dbg is selected to be less than the outside diameters <rf the first and second 

15 ends. 300a and SOOf, of the tubular member 300 in order to optirnally protect the ; 
intermediate sealing member 300g during pidcement of the tubular nnenr)ber 300 within 
the wellbore casings 305. The intennediate sealing rnember 300g may be feibricated 
from any number of conventional commerdally available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodinf>ent, the 

20 intennediate sealing member 300g is fabricated from thermoset polymers In order to 
optimally seal the radially expanded Intemriediate portion 300d of the tubular menr^ber 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intenrnediate portion 

25 30pd of the tubular memt>er 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, Vfxe tubular member 
300 is formed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset erids of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fonning threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intemieldiate portion of the tubular member in step 425. 



37 



As aiustrated In FIG. 5a, in step 405. t>oth ends. 500a and 500b, of a tubular membjer 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and tg. The Intermediate 
portion 500c of the tubular member 500 includes the. wall thickness tiNT and the intertor 

5 diameter Dikt. In an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal In order to provide burst strength that is substantially equal atong 
the entire length of the tubular mender 500. In an exemplary emtKxlinrwnt, the wall 
thicknesses ti and t2 are both greater than the wall thickness t,i^ in onJer to provide 
burst strength that is substantially equal abng the entire length of the tubular member 

10 500, and also to optimally facilitate the fonmation of threaded connections in the first 
and second ends. 500a and 500b. 

As llustrated in Fig. 5b, in steps 410 and 41 5, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. in an exemplary embodiment, the interior diameters Di and O2 
are substantially equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dm ranges from about 100% lo 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship t>etween the wall thicknesses t^, t2, and tiNT 
of the tubular member 500; the inside diameters Di. D2 and Dint of the tubular member 
25 500; the Inside diameter DvMiibore of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted Into; and the outside diameter Doone of the 
expansion cone that will bei used to radially expand the tubular member 500 witNn the 
wellbore casing is given by the following, expresston: 

'1 

30 

where tt = 12; and 
D, = D2. 

By satisfying the relationship given In equatton (1), the e)q)ansi9n forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1 ) may be 
used to calculate the q^tinrtal geome^ for the tubular noember 500 for subsequent 
radial expansion and plastic defonmation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline^ or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, SOOd and 
500e, are fonmed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 5(M)c of the tubular member 

15 500. The sealing member SOOf may be appDed to the outside diameter of the non- 
expanded intermediate portion SOOp of the tubular member 500 using any number of 
conventional commerdaiiy available methods. In a preferred embodiment, the seating 
member 500f is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using commercially available chemical and teniperature resistant 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members, 206. 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exenriplary embodirnent of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 wijl now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 
30 • 
In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer * 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
Includes an angle of attack 02. In an exemplary embodiment, the angle of attack Gi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
opBmaHy radially expands the intemiecliate portions, 206c, 214c. 220c, 300cl, and 50bc. 

the tubular members. 206, 214, 220, 300, and 500, and the second . conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b. of the 
tubular members, 206, 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an ahgle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 Includes an angle of attack Oa 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastically 
ID deform the tubular members, 206. 214. 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or nwre adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansfon coob 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion secGon 715. h an exemplary embodiment, the radial expansion sectton 71 5 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabok)id shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion sectton 715 may be fomned using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manrier. the region of the 

25 outer surface of the radial expansion sectton 71 5 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the intermediate portions. 206c, 
214c, 220c. 300d. and 500c, of the tubular members, 206. 214, 220, 300. and 500. 
while the region of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 21 4d. 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vidnity of the rear end 710 of the expansion cone 700 from about 
4.to 15 degrees. 

In an exemplary erhbodiment, the tubular expansion , cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the" apparatus 130, the system 
200, the expandable tubular member 300, the niethod 400, and/or the expandable 
1 0 tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 445 of the apparatus 130. The temperature, pressure, and flow 

1 5 sensore. 802. 804> and 806, respedively. In turn are operably coupled to a controller ' 
810 that receives and processes, the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In severel exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow contrel valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9. in an altematiye embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular mertiber hto engagement with the perforated 
tubular member in a conventional mtanrier and/or usirig one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent appliration serial rio. 09/510,913, attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502.350, attorney docket no, 
25791,8.02, filed ori 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent applicatton serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/20OO, 
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(7) U.S. patent application serial no. 09/511.941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588.946. attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no, 09/559.122, 
attorney docket no, 25791 .23.02, filed on 4^2000, (ID) PCT patent application serial 
5 no. PCT/USOO/18635, attorney dodcet no. 25791J2S.Q2, filed on 7/9/2000, (11) U:S. 
provisional patent appDcation serial no. 6r0/162.671, attonriey docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 6Q/154.047, attonney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provish)nal patent appficaUon serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/159.039. attorney docket na 25791 .36. filed 
on 10/12/1999, (15) U.S. proviskDnal patent application serial no. 60/159.033, attorney 
dc>cket no. 25791 .37. filed on 1 0/1 2/1999. (16) U.S. provisional patent appiicatton serial 
no. 60/212.359, attorney docket no, 25791,38, filed on 6/19/200), (17) U.S. provisional 
patent appiicatton serial no. 60/165,226, attorney docket no. 25791.39. filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60021.443, attorney 
docket no. 25791.45. filed on 7/26/2000, (19) U.S. (m)vi5k)ndrpatent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provistonal 
patent application serial no. . 60/233.638, attorney docket no. 25791.47,. filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334, attoniey 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistonal patent application serial 
no. 60/270,007. attorney docket no: 25791.50. filed on 2/20/2001; (23) U.S. pnDVisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303,740, attorney docket no; 26791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appiicatton serial no. 60/313.453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no, 60/317,985, attorney, 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proNdstonat patent applicattori serial 
no. 60.318,386, attoniey docket no. 25791.67.02, filed on 9/10/2001; and (29) U:S. 

30 utility patent application serial nq. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of which are incorporated herein by reference. In this 
manner, the solid tubular member 905 fluidlcly seals the radial passages fomned in the 
perforated tubular member 145 thereby preventing the passage of fluidic materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tulHilar memt)ers 145 are sealed by injecting a hardenable fluidic sealing 
material .1005 into the radial openings in flie one perforated tirtxilar member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing nnembers 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 preverit the passage of the hardenable fluidic sealing material 
out of the ahnulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then rennmed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure/ A 
conventional drill string may then be used to remove any excess cured sealing notorial 

15 from the interior surface of tKe one perforated tubular In an exennplary 

embodiment, the hardenable fluidic sealing material Is a curable epoxy resin* 

In an alternative embodiment, as illustrated in Fig, 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonned into contact with the surrounding fomnation 125 thereby compressing the 
surroundir>g fomiatlon. In this manner, the sunounding fomriatlon 125 is maintained in 
a state of compression thereby stabilizing the surrounding fomniatlon, reducing the flow 
of loose particles from the surrounding fonnafion into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In an alternative embodiment, a seismic source 1105 Is positioned chi a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

in an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed Into contact with the surrounding fonmation 



43 



125, thereby coupling the perforated tutnjlar member 145 to the surrounding formation, 
an impulsive load is applied to tbe perforated tubular miBmber. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the erid of the 
apparatus 130. The impulsive load is then transferred to the surrounding fomnation 125 
5 thereby compacting and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydrocarbons from the fomriatiOT 125 is enhanced. 

In an altemative embodiment as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 Is positioned within the wellbore 105 that traverses the 

10 fomnation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonration 125. In this manner, the sunx)unding fonmation 
125 is rrialntained in a state of compression thereby stabilizing the sunounding 

15 fonmation, reducing the flow of loose particles from the sunrounding formation into the 
radial openings of ttie perforated tubular member 145, and enhancing the recovery of 
hydrocart>ohs from the sun^nding formation. 

In an altemative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomnation 125. In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonmation 125. 

25 In an altemative embodiment, after the perforated tubular number 145 has beeri 
radially expanded and plastically fomied Into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the sun^nding fomnation, an 
impulsive load is applied to the perforated tubular member. The Impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 1 30. The impulsive load is then transferred to the sunx5unding fonmation 1 25 
thereby compacting and/or slunifylng the surrounding fonmation. As a result, the 
recovery of hydrocartjons from the formation 125 is enhanced. 
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Referring to Fig. 13, In an alteniative embodiment, one or more perforatisd tubular 
• nnembers 1305 are coupled to one of ttte . perforated, tubular members 145 by radially 
ffiqsanding and plastically d^prming the perforated tubular member into engagement 
with the perforated tubular meri^r in a conventional manner and/tor using one or more 
5 of the radial expansion methods disdosed In one or more of the following: (1) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913, attorney dodcet na 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent applicatton serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent applkation serial no. 09/588.946, 

15 attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent applkatton serial 
no. 09/559,122. attomey docket no, 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appTicatkjn serial no. RCT/USOO/18635, attomey docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attomey docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent applicatfon serial no. 

20 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonai 
patent applteqtion serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial rw. 60/159,039, attomey 
<k)cket no. 25791.36. filed on 10/12/1999. (15) U.S. provistonai patent application serial 
no. 60/159,033. attomey docket no. 25791.37, filed on 10/12/1999.^ (16) U.S. 

25 provlsonal patent iipplicatkxi iserial no. .60/212.359. attomey docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provisional patent application serial no, 60/165.228. attomey 
• docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent appiteation serial 
no. 60/221.443. attomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent application serial no. 60/221.645. attorney docket no. 25791.46. filed on 

30 7/28/20OO. (20) U.S. provisional patent application serial no. 60/233.638. attomey 
docket no. 25791.47. fiteid on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270.007, attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262.434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
piatent application serial no. 60/303,740, attorney docket no. 29791.61. filed on 
7^/2001; (26) U.S. provisional patent application serial no. 60/313,4S3» attorney docket' 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applicatton serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisiorial 
patent applicatkm serial no. 60i/31 8.386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29)~U.S. utility patent applteattori serial no. 09/969,922, attorney docket 
no. 25791:69, filed on, 1Q/3C001, the disclosures of wt^ich are incorporated herein by 

10 reference. In this manner, the perforated tiAutar member 905 modifies the fk>w 
characteristics of the perforated tubular member 145 thereby pennitting the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

In an altemative embodiment, as illustrated In Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluMidy couples the interior of a pair of adjacent perforated 
tubular member?, 14Sa and 145b, that extract hydrocartx)ns from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
' hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational effidency of the extraction of geothermal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of the apparatus 1 30 that pemiit greater volumetric ftows. 

in an altemative embodiment, the perforated tubular memt)ers, 145, 210, 212. 216,. 
218, and 1305 of the apparatus 130 may be dedned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or rnbre solkl tubular members, each solid tubular mernber induding one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolatibn assembly further Includes one or more intemrvediate 
soDd tubular niembers coupled to and interleaved among the perforated tubular 
5 members, each Intermediate so4id tubular member induding one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assernUy further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an emmplary embodiment, one.of more of the intermediate sdid tubular 
merrt)ers indudel one or more valve members. 

10 

An apparatus has also t>een described that includes a zona! isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular including one or 
more extemal annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n*1 Intenrodiate solid tubulars coupled to and interieaved among the 
15 perforated tubulars, each intermediate solid tubular Including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been descritied that includes positioning one or m^re primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subten-anean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extennal to 

25 the solid and perforated tubulars. 

Amethod of extracting materials from a produdng subterranean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the produdng subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars, fluididy 
isdattng the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with tine 
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producing subterranean zone. In an exemplary embodiment, the methaJ further 
includes cpntrollably fluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a Subterranean fomnation induding 
a wellbore, a zonal isdation assembly at least partially positioned within the wellbore 
that indudes one or rnore solid tubular members, each solid tubular member Induding 
one or more external seals, and one or more perforated tubular members coupled to 
the solid fubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal fsolatJon assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonr^d by a radial expansion process perfDrmed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
indudes one or moTB intenmediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intemnediate solid tubular member 

15 induding one or more external seals, wherein at least one of the solid tut)ular 
members, the perforated tubular members, and the intenfnediate solid tubular members 
are fomned by a radial expanston process perfomned within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intemtediate solid tubular members indude one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that Indudes a subterranean formation induding 
a wellbore, a zonal isolation assembly positioned within the wellbore that indudes one 
or more primary solid tubulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 Intemr^edlate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intemnediate solid tubular induding one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intennediate solid 
tubulars are formed by a radial expansion process perfomied within the wellbore. 
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A methcxJ of Isolating a first subterranean zone from a second subten^nean zone in a 
» wellbore has also been described that includes posftipning one or more priniary solid 
tubulars within the wellbore, the primary soBd tubulars traversing the first subterranean 
zone,, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars tra>fersing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, flutdidy coupling 
tbe perforated tubulars and the prinnary solid tubulars. and preventing the passage of 
fluids fipom the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subtenanean zone in a wellbore, at 
. least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluidldy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolafing the produdng subterranean zone, from at least one 
other subtenanean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subtenanean zone. In an exemplary 
embodiment, the method further indudes controllably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also t>e6n described that indudes a siA)terranean fomiation induding 
25 a wellbore, a zonal isolation assembly positioned within the wellbore tiiat indudes n 
solid tubular members positioned within the wellbore, ead) solid tubular member 
induding one or more extemal seals, and n-1 perforated tubular memiTers positioried 
within the wellbcm coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to Vt\e zonal isolation assembly. In an 
30 exemplary emtKxJiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular memtiers IrKlude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or rnore 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fluididy ooupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including, a casing, has also been described that includes 
means for positiorung one ormore prirnary sblid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or nDore perforated tubulars within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone, means forfiuidicly coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subtenanean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary emtx>dlment, the system further includes means for controllabty 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A systdh for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
. subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. means for fluididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to ihe second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portiwi of the welil)ore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the welibore, means for 

5 posltiordng one or more perforated tubulars within the welibore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary soHd tubulars and the perforated tubulars within the welibore. means for 
fluldidy coupling the primary solid tubulars with the casing, nr>eans for fluldicly coupling 
the perforated tubulars with the solid tubulars, means for fluldicly isolating the 

10 produdng subterranean rone from at least one other subterranean zone within the 
welibore, and means for fluldidy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. In ari exemplary emt)odiment, the system further 
indudes means for controllably fluldicly decoupling at least me of the perforated 
tubulars from at least one other of the perforated tubute^ 

15 

A system for isolating subtisnanean zones traversed by a welibore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular mertibers th^t each 
indude,a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 ' sealing member coupled to the exterior surface of the intennediate portion, and one or 
more slotted tubular rnemtiers coupled to the expandable tubular menibers, wherein 
the inside diameters of the other tubular menrfcers are greater than or equal to the 
outside diarDeter of the tubular expansion cone. In an exemplary erpbodlment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubular member further Indudes a first tubular transitionary member coupled between 
the first expanded , end portion and the intermediate portion, and a second tubular 
transifionary member coupled between the second expanded end portion and the 
intenmediate portion, wherein the angles of indination of the first and second tutHJiar 
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transitionary members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an exeihplary embodiment, the outside diameter of the intennediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portjons. In an exemplary embodiment, the burst 
5 strength aX the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diametms of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicl<nesses ti, t2, and tjNT 

10 of the first expanded ehd portion, the second expanded end portion, arid the 
intermediate portion, respectively, of the expandable tubular member^, the inside 
diameters Di, Dz and Dimt of the first expanded end portion, the second expanded end 
portion, and the intennediate portion, respectively, of the expandable tubular memt>ers, 
and the inside diameter D^MObom of the wellbore casing that the expandable tubular 

1 5 member will be inserted into, and the outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore Is 
given by the following expression: . 

wherein ti = t2; and wherein D, = D2. In an exenplary embodiment, the tapered end of 
20 the tubular expansion cone Includes a plurality of adjacent discrete tapered sections, 
in ah exemplary embodiment, the angle of attacic of the adjacent discrete tapered 
sections Increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an pansiboloid body. In an 
25 exemplary embodinient. the angle of attack of the outer surface of the paraboloid body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid l>ody, in an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interieaved among the expandable tubular memtiers. 

30 

A method of isolating subtenanean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore. and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
. liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaMng portions of the tubular liner are not radially expanded. In 
an exeniptary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a iiuidic material into the tubular liner, and wherein the remaining 
ones of the disaete portions of the tubular liner are radially expanded t>y pulling an 
expansion cone through the remaining ories of the discrete portions of the tubular liner. 
In an exemplary embodinnent, the tubular Uner comprises a plurality of tubular 
members; and wherein one or more of the tubular memt>ers are radially expanded Into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagenfient with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplaiy embodiment, the tubular liner includes one or more expandable tubular 
nnembers that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tut>ular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside dianrieters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular memt>ers are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a fibular liner within the wellbore, and 
means for radially expanding one or more discarete portions of the tubular liner into 
engagement with the wellbore. In an exemplaiy emt>odiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exernplary embodiment, the remaining portions of the tubular liner are rwt radially 
expanded. In an exemplary eml>odiment, one discrete portion of the tubular liner is 
radially expanded by Injecting a fluidlc material Into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete pbrtloris of the tubular liner. In an 
exemplary embodiment the tut}ular liner includes a plurality of tubular rnembers;. and 
wherein one or more of the tubular merhbers are radially expanded into engagement 
with the weHbore ^ one or more of the tiibutar memt)ers are not radially expanded 
5 into engagemertf with the wellbore. in an exemplary embodiment, the tubular rr)embers 
that are radially, expanded into engagement with the wellbore include a portion that is 
radially expanded Into engagement with the wellbore and a portion that is not radially 
expanded Into engagement with the wellbore^ 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fomiation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or rnore discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exernplary embodiment, the tubular liner is coupled to the t>orehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tutnilar liner into engagement vA\h the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exennplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular tiner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodinnent, 
the tubular liner comprises a plurality of, tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular rnembers that are radiaify 
expanded Into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion arid first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermiedlate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
member^, yrtierein the Inside diameters of the slotted tubular members are greater than 
or equal to the maxirhum inside diameters of the expandable tubular members. In an 
exemplary c^mbodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are Interleaved among the 
expandable tubular members. 

An apparatus has been described that Includes a zonal isolation assembly including! 
one or more solid tubular members^ each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves oporably coupled to the perforated tubular 
members for controlling the flow of flutdic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for nrionitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular membens for monitoring the operating pressure wiUiin 
the perforated tubular numbers, and ome or nrK>re flow sensors, operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
. within tiie perforated tubular memt)ers, a shoe coupled to tiie zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature serisors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members^ and the perforated tubular members are fomied by a 
radial expansion process perfomned within tiie v^llbore. 

25 

A nnethod of isolating a first subterranean zorie frorh a second subtenranean zone in a 
wellbore has also been described that Includes positioning one or more solid tubulars 
wittiin the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars vwthin the wellbore. the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars v^rithin the wellbore, fluidicly coupling the perforated 
tubulars and U)e solid tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone vrithin the wellbore external to tiie 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressures, ar^d flow rates within one or rnore of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a fiincbon of the 
monitored operatirg temperatures, pressures, and flow rates. 

5 A method of extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that ii^dudes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, ttie perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenanean zone from at least one other subterranean zorie 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitbring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controiling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tutnjlars within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, nieans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
25 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passago of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemai to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a welttM>re, at 
least a portion of the wellt>ore Including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the produdng subtenranean zone, nneans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldldy 
5 coupling the solid tubulars with the casing, means for fluidlcly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the produdng subteoanean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or wore of the perforated tubulars. and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
1 5 induding: one or more solid tubular niembers, each' solid tubular member induding one 
or wofB external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process perfomned within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, posMonlng 
one or more perforated tubulars each including or>e or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluldidy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subten^nean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, and radially expanding and plastically defonning the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the weflbore Including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
wHh me solid tubulars. fluididy Isolating ttie produdng subterranean zone from at least 
one other subterranean zone within the weHbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 

15 solid tubular liners within the Interior of one or more of the perforated tubulars. and 
radially expanding and plastically defomilng the solid tubular Bners within ttie interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has ajso been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the soHd tubulars traversing tt» first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, flie perforated tubulars traversing tiie second 

25 subterranean zone, means for radially expanding at least one of ttie solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing ttie passage of fluids from tt>e first 
subtenanean zone to the second subten^nean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more solid 

30 tubular liners wittiin the Interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically defomnlng the solid tui^lar liners wittiin the interior 
of one or more of the perforated tubulars to fluididy seat at least sorrie of ttie radial 
passages of the perforated tubulars. 
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According to another aspect of the present inventioh, a system for extracting materials 
from a producing subterranean zone in a welIi>ore, at least a portion of the went>ore 
induding a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weHbore, means for positioning one or more perforated 

5 tubulars each including 6n» or more radial passives within the wellbore, the perforated 
tubulars traversing the produdng subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluidicly coupling the solid bibulars with the casirig, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluididy isolating ttie producing 

10 subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subtenranean zo«ie. means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulers to fluidicly seat at least some of the radial passages of the 
perforated tubiiiars. 

An apparatus has also been descnbed that indudes a zonal isolation assembly 
irK^iuding: one or nr>ore solid tubular members, each solid tubular member including one 

20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. . 

25 - 

A method of isolating a first subtenanean zone from a second subtenanean zone in a 
wellbore has also t>een described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, poisitloning 
one or more perforated tubulars ead> induding one or more radial passages within the 

30 wellbore, the perforated, tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the v^llbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from ihe first subterranean zone to the second subterranean zone 
within the wellt>ore external to the primary solid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars, and Injecting 
a hardenaUe fluidic sealing niaterlal into the sealed annular regions of the perforated 
tubulars to seal off at least some erf the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descnt>ed that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars eadh including one orxmre radial passages within the wellbore, the 
perforated tubulars traversing the producing sut>terranean zone, radially expanding at 

10 least one of the solid tubulars and Vt\Q perforated tubulars within the wellbore, fluldldy 
coupling the solid tubulars with tfie casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean 2one from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the. perforated tubulars, and injecting a hardenable fluidic sealing 
material Into the seated annular regioris of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid liibulars traversing the first subterranean zone, 
means for positionir^ one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling- the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenBnean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenabfe 
30 fluidic sealing material into the seated annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
le^t a portion of the wellbore Including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, nrieans for 
• positioning one or more perforated tubulars each including one or more radial^ 
passages within the wellbore. the perforated tubulars traver^ng the producing 
subterranean zone, means for radially expanding at least one of the soBd tubulars and. 

5 the perforated tubulars vytthln the wellbore. means for fluldidy coupling the solid 
tubulars with the casing, means for fiuidldy coupling the perforated tubulars with the 
soM tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubuliars with the produdng subtenBnean zone, nrieans for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenabte fiuidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also t>een described that indudes a zonal isolation assembly 
positioned witMn a wellbore that traverses a subterranean formation induding: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members cdupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the sdid tubular 

20 members and the perforated tubular members are fomned by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the subterranean fonrotion. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contad with the subtenanean fomiation compress the 

25 subterranean formation. 

' A method of isolating a first subterranean zone from a second subterranean zone in a 
weRbore has also been described that indudes positioning one or wicxe solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean.zone, positioning 
30 one or mors perforated tufcnjlars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expdTKling at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars Into Intimate contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 



61 



solid tubulars, and preventing the passage of fluids from the first subterranean zone to . 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars* In an exemplary embodinient, the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary ehibodiment. the method further 
includes vibrating the second subtenanean zone to inaease the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodintent, the 
method further includes vibrating the second subten^anean zone to clean the radial 
passages of the perforated tubulars that are riadialiy expanded Into intimate contact 

10 with the second subten^nean zone. In an exemplary emtx)diment the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into Infimate contact with the second subtenBnean zone to increase the rate 
of recovery of hydrocarbons from the second subtenraneah zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing* has also been described that includes 
positioning orm or more solid tubulars within the weltt)ore, positioning orie or more 
perforated tubulars within the wellbore each includir^g one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into intinr^ate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidicly coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subtennanean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subtenBhean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the producing subtenranean zone 
conripress the produdng sublen^nean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subtenanean zone to inaease the rate of 

30 recovery of hydrocart)on$ from the produdng subten^nean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
ctoan the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further includes applying an impulsive load to the perforated tulnilars that 
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are radiaHy expanded Into Intimate cx>ntact with the producing subten-anean zone to 
incvaase the rate of recovery of hydrocarix)ns from the producing subterranean zone. 

A system for Isolating a first subterranean zone from a second subtenBnean zone in a 
5 weHbore has also been described that includes means for positioning one or more solid 
tubulars within the wetlbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or rnore perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially Expanding at least one of the solid tubulars and 

10 perforated tubulars within the welibore. means for radially expanding at least one of the 
perforated tubulars Into Intimate contact with the second subtenBnean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and rheans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary emtxxAment, the means for radially expanding at least one 
of the perforated tubulars into intlmiate coritact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodinrient, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean ' 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary em'bodiment» the system further indudes means for applying an 
impulsive load to the perforated tubulars Uiat are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons fix)m the second subterranean zone. 

A system for extracting materials from a produdrig subtenranean zone In a welibore. at 
least a portion of the welibore Induding a casing, has also been described that Indudes 
30 means for positfoning one or more solid tut>ular8 within the welibore, means for 
positioning one or more perforated tubulars within the welibore each Induding one or 
mora radial openings, the perforated tubulars traversing the producing subtenanean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welibore, means for radially expanding at least one of the perforated 
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tubulars into Intimate contact with the produdng subterranean zone, means for fiuididy 
coupling the solid tubulars with the casing, means for fiuididy coupling the perforated 
tubulars with the solid tubulars, means for fiuididy isolating the produdng subterranean 
zone firom at least orie other subtenanedn zone within the wellbore, and means for 

5 fiuididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
: least one of the perforated tubulars Into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subten^nean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
includes nneans for vibratir^ the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contad 
with the produdng subterranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an inrH)ulshra load to the perforated tubulars that 
are radially expanded into intimate contad the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and Indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubular rhemb^r ihdud'tng one or more external seals, one or more perforated tubular 
members coupled to the solid tubulsir membersrand a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25- tubular members are fonmed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intinrtate contad with the 
~ perforated casing compress the subterranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that Indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or nr>ore solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellt)ore each induding one or more radial 

• passages, the perforated tubulars traversing the second subtenBnean zone, radially 
exparKling at least one of the primary solid tubulars and perforated tubulars within the 
wellbore» radially expanding at least one of the perforated tubulars Into intimate contact 

5 with the perforated casir)g» fluldidy coupling the perforated tubulars and the* solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subtenranean zone wittiln the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars Uiait are 
radially expanded into intimate contact with ttie perforated casing compress fhe second 

10 subtenranean zone. In an exemplary embodiment, the metiiod furtfier includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartx>ns from the second subten^nean zone. In an exemplary embodiment, the 
. method further Includes vibratirig the second subtennnean zone to clean the radial 
passages of the perforated tubulars that are radially expanded jnto intinriate contact 

15 with the perforated casing. In an exemplary embociiment, ttie mettiod further includes 

• applying an impulsive load to the perforated tubulars ttiat are radially expanded Into 
Intimate contact with the perforated casing to increase ti)e rate of recovery of 
hydrocarbons from the second Subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore iriduding a casing and a perforated casing that traverses 
tiie produdng subterranean zone, has also been described that indudes positioning 
one or more solid tubulars within ti)e wellbore, positioning one or more perforated 
tubulars witiiin the wellbore each induding one or more radial passages, the perforated 

25 tubulars traversing the producing subtenranean zone, radially expanding at least one of 
ttie solid tubulars and the perforated tubulars wittiin ttie wellbore, radially expanding at 
- least one of the perforated tubulars into intimate contact witt> ttie perforated casing, 
fluididy coupling ihe solid tubulars with ttie casing, fluididy coupling ttie perforated 
tubulars with the solid tubulars, fluididy isolating the produdng subterranean zone from 

30 at least one other subtenranean zone witiiin ttie wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars ttiat are radially expanded Into intimate contact 
witti the perforated casing compress the pnxlucing subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterraniean zone. In an exemplary en}bpdiment, the method fi^lhef includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the peif orated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that art) radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenranean zone from a second subtenranean zone fn a 
welltx>re that includes a perforated casing that traverses the second subtenahean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wetlbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wiUiin the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact vrfth the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment, the system 

25 further Includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the scfoond subtenranean zone. In an exemplary 
embodiment, the system further includes means for vibratirig thp second subterranean 
zone to clean the radial passages of the perforated tubulars that ara radiially expanded 
into Intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocartK)ns from the second subten*anean zone. 
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A system for extracting materials from a produdng subterranean zone in a wellbore. at 
- least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone» has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. means for positioning one or 

5 more perforated tubulars within the wellbore each Including one or more radteil 
openings, the perforated tubulars traveirsing the producing subtenranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radiaBy expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone frorh at 
least one other subtenanean zone within the wellbore. and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subten^anean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the peifbrated 

15 tubulars into intimate contact with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary ennbodiment. the 
further indudes means for vibrating the produdng subterraniaan zone to increase the 
rate of recovery of hydrocartx)ns from the produdng subterranean zone. . In an 
exemplary embodiment, the system further indudes nrieans for vibrating the produdng 

20 subtenanean zone to dean the radial passages of the perforated tubulars that are. 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodirnent, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact vyith the perforated 
casing to increase the rate of recovery of hydrocart}ons from the produdng 

25 subterranean 2K>ne. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, eadi solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or niore perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular memt)ers are formed by a radial expansion process performed within the 



67 



wellbore, and the perforated tubular liners are formed by a radial expansion process 
perfonned within the wellbore. 

A nnethod of isolating a first subtenranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
welltx)re, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

10 fluldicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plasticaliy deforming the perforated 

15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subtenanean zone in a wellbore. at. 
least a portion of the wellbore including a casing, has also been described that includes ' 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing sutitenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars witt)!n the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluitficly coupling tlie perforated tubulars 
with the solid tubulars, fluidldy isolating the producing subterranean zone from at least 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or mor^ 
perforated tubuiar^ liners within the interior of one or more of the perforated tubulars. 
and radially expanding and plastically defomiing the perforated tubular liners Within the 
Interior of one or more of the perforated tutwiars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning orie or more solid 
tubulars within the weitbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
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radial passages within the welll>or6, the perforated tubulars traversing the second 
• subterranean zone, means for radially expanding at least one of the sdld tubulars and 
perforated tubulars within the wellbore, means for flutdidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 $Ld>tenBnean zone to the second subterranean zone within the wellbore external 1o the 
primary solid tubulars and perforaited tubulars, means for posifioning one or more 
perforated tubular liners within tt)e interior of one more of the perforated tubulars, 
and means for radially expanding and plastically defomning the perforated tubular liners 
within Ihe interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that inciudes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one. or more radial 

15 passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling tfie perforated tubulars with the 
solid tubulars, means for fluldiciy Isolating the producing subtenranean zone from at 

20 least one other subtenanean zone within the wellbore, means for fluidicly coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
posftibning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of onQ or mora of the peribrated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or wore solid tubular members, each solid tubular member induding one 
or more external seals, two or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 controllably fluidicly coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular rhembers are formed by a radial expansion process performed within 
tt)e wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a, pturality of producing ^ones in a weilbore has also been described , that 
includes positioiiing one or more solid tubuiars within the weilbore. the soHd tubulars 
traversing the first subterranean zone, positionlr^ two or more perforated tubuiars each 
including one or more radtel passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soHd 
tubulars and perforated tubulars wthin the weilbore, fluidldy coupling the perforated 
tubulars and the primary soGd tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weilbore extemal to the 
primary solid tubulars and perforated tubulars. and preventing fluids from passing frbm 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a weilbore having a phirality of producing 
subtenariean zones, at least a'portion ofthe wellbore Including a casing, has also been 
described that includes positioning one or more soHd tubulars within the weilbore, 
positioning two or rriore perforated tubulars each including one or more radial passages 
within the weilbore. the perforated tubulars to-aversing the producing subterranean 
zones, radially expanding at least one of ttie solid tubulars and the perforated tubulars 
within the weilbore, fluidicly coupling the solid tubulars witti the casing, fluidicly coupling 
the perforated tubuiars with the solid tubuiars, fluidicly isolating the producing 
subterranean zone from at least one other subtenanean zone within the weilbore, 
fluidicly coupling at least one of the perforated tubulars wi«i the producing 
subtenanean zone,, preventing fluids firom passing fiorh on© of the producing zones 
that has not been depleted to one of the pnxlucing zones Ifwt has been depteted. 

A system for isoiating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a weilbore tias also been described that 
includes means for positioning one or more solid tubulars within the weilbore, the soHd 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore. the 
perforated tubulars traversing the second sutiterranean zone, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars wrfthin the weilbore. 
means for fluidicty coupling the perforated tubulars and the solid tubuiars. means for 
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preventing the passage of fluids froni the first subterraneian zone to the second 
subterranean zone within the wellbore external to the prtnoary scriid tubulars an<} 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and rneans for preventing fluids 
5 from passing from orie of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a pluralily of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been descnl)ed 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more pisrforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zones, means fpr radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore* means for fluldidy coupling the* solid 

15 tubulars with the casing, means for fiuidicly. coupling the perforated tubulars with the 
solid tubulars, rneans for fiuidicly isolating the produdng subterranean zone firom at 
least one other subtenranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated -tubulars with the producing subten^nean zone, n^eans for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars. and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the produdng zones that has 
been depleted. . 

An apparatus for extracting geothermal energy from a subterranean fonnation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 
more solid tutnjtar menribers, each solid tubular memt>er induding one or more external 
seals, one or nnore perforated tutxjiar members each induding radial passages coupled 
to the solid tubular memt>ers, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated hjbular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geott^ermal energy in a wellbore has also been described that 
includes portioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nK>re perforated tubulars 
5 eachindudingoneorrnoreradlalpassageswithinthewellbore, the perforated tubular 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the^nterior of one or more of the perforated tubulars; and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the vi/ellbore including a casing, has also been described 
that includes positioning one or niore solid tubulars within the wellbore, positioning one 
or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothemial zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
. wellbore. fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothenmal 
subterranean zone in a vi^llbore has also been described that indudes rrieans for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tut)ulars 
traversing the second geothermal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars vtnthin the wellbore, means for 
fluidicly coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geottiemial subterranean zone within the wellbore external to tiie primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subterranean geothennal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or nK>re solid tubulans within the wellbore, 
means for positioning one or n%»re perforated tubulars each induding one or more 
radial passages within the wellboret the perforated tubulars traversing the subterranean 

10 geothennal zone, nrwans for radially expanding at least one of the solid tubulars and 
the perforated tubulars within wellbore. means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the subterranean geothennal zone fmm at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 

15 at least one of the perforated tubulars with the subterranean geothenmal zone. 

An apparatus has also been described that includes a zorial isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each Including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least 6ne of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by fiirth^ radial , expansion of the perforated tubular members within the 

25 wellbore. . 

' A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subten^nean zone, radially 
expandirig at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluidldy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subten^nean zone to the second subterranean zone 
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within the wellbore external to the solid tutnjiars and perforatcid tubuiars, and cleaning 
materials from the radial passages of at least one of the perforated tutHJiars t>y further 
radial expansion of the perforated tubuiars >Mthin the welibore, 

5 A method of extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also t>een described that includes 
positioning one or more solid tubuiars within the wellbore, positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the produqng subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluidicly 
ooupling the solid tubuiars with the casing, fluidiciy coupling the perforated tubuiars 
with ttie solid tubuiars, fluidicly isolating the producing subtenranean zone from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and tlow rates within one or more of the perforated tubuiars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubuiars within the wellbore. 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subtenranean zone, means for radial^ expanding at leaist one of the solid tubuiars and 
25 perfbratiBd tubuiars within the wellbore, means for fluidicly coupling the perforated 
tubuiars. and the solid tubuiars, means for preventing the passage of fluids from the first 
subten-anean zone to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
30 perforated tubuiars within the wellbore. 

A system for extracting materials from a producing subtenranean zone in e wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or bnore solid tubuiars within the wellbore, means for 



74 



positioning one or more perforated lubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subtenanean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy ooupttng the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wetibore, means for fhiididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radialexpansionof the perforated tubulars within the wellbore. 

Although Illustrative embodiments of the invention have beien shown and described, a 
yMe range of nKidlfication, changes and substitution Is contemplated in the foregoing 
disdosure. In sonne .Instances, some features of the present invention may be 
15 empfoyed ^thout a conesponding use of the other features. Accordingly, it is 
appropriate, that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

^ 1. An apparatus, comprising: 

a zonal isolation assembly positioned Within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing^ comprising: 
5 one or more solid tubular members, each solid tubular member indudihg one or 

more external seals; 

one or more perforated tubular members qoupled to the solid tubular members; 

. arkl 

a shoe coupled to the zonal Isolation assembly; 
10 wherein at least one of the solid tubular mongers and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular rnembers are radially expanded 
into intimate contact with the perforated wellbore casing. 

15 2. The apparatus of daim 1, wherein the perforated tubular mernbers that are 
radially expanded Into intimate contact with the perforated casing, compress the 
subterranean fonmation. 

3. A method of isolating a first subterranean zone from a second subten^nean 
20 zone in a wellbore that indudes a perforated casing that traverses the second 
subtenanean zone, comprising: 

positioning one .or rhore solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

. positioning one or more perforated tubulars within the vi^llbore each induding 
25 one or- more radial passages, the perforated tubulars traversing . the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the perforated casing; 

fluididy qoupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars. 
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4. The method of dalm 3, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the second 
subtenanean zone. 

5 

5. The method of daim 3. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subten^hean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

7. The method of daim 3, further comprising applying an impulsive load to the ' 
15 perforated tubulars that are radially Expanded into Intimate contact with the perforated 

casing to increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

8. A method of extracting materials from a producing subterranean zone in a 
20 wellbore. at least a portion of the wellbore induding a casing and a periforated casing 

that traverses the produdng subterrariean zone, comprising; 

positioning one or nwe sdid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
25 subterranean zone; 

radially expanding at least one of the solid tubulars and the, perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

30 fluididy coupling the solid tubulars with the casing; 

fluididy ooupilng the perforated tubulars with the solid tubulars; 
fluidlcly isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone. : 

9. The method of daim 8, wherein the perforated tubulars that are radially 
expanded into ihtimate contact with the perforated casing compress the produdhg 

5 subterranean zone. 

10. The method of daim 8, further comprising vibrating the produdng subtenanean 
zone to increase the rate of recovery of hydrocarbons from the produdng subterranean 
zone. 

10 

11. The method of daim 8, hjrther comprising vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

15 12. The method of daim' 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

20 13. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore that indudes a perforated casing that traverses the second 

subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 

tubulars traversing the firet subtenanean zone; 
25 nneans for positioning one or more perforated tububre within the weObore each 

induding one or more radial passages, the perforated tubulars travereing the second 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing|; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 14. The system of dalm 1 3, wherein the means for radially expanding al least one 
of the perforated tubulars Into mtimate contact with the perforated casing comprises 
means for compressing the second subterranean zone. 

15. The system of claim 13. further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocariwns from the second 

subtenanean zorie. 

16. The system of dalm 13, further comprising means for vibrating the second 
subterranean zone to clean* the radial passage^ of the perforated tubulars that ar:e 

15 radially expanded into intimate contact with the perforated casing. 

17. The system of daim 13, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially, expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the second 

20 subterranean zone: 

18. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the produdrig subterranean zone, comprising; 

25 ' means for positioning one or more solid tubuiars yrithin the wellbore; 

means for positioning one or more perforated tubulars vrithin the wellbore each 
Ihdiiding one or more radial openings, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
30 periorated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 
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means for fluldidy Isolating the producing subterranean zone from at least one 
* other subterranean zone >^iif) U>e wellbore; and 

means for fluididy coupling at least one of the perforated tubulars vAXh the 
producing sid>terranean zone. 
5 . ■ • * ■ • • 

19. The system of daim 18, wherein the means for radially exparKiing at least one 
of .the perforated tubulars into intimate contact with the perforaited casing comprises 
means ior compressing the producing subterranean zone. 

10 20. The system of daim 18, further comprising means for vibrating the produdng 
siibtenfanean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

21. The system of daim 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radial passages of ttie perforated tubulars that are 

radially expanded into intimate contact \Adth the perforated casing. 

22. The system of daim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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1. An apparatus, comprising: 

a zonallsdatton assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

5 one or more perforated tubular members coupled to the solid tubular members; 

one or more flow control valves pperably coupled to the perforated tubular members for 
controlling the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for nranitoring the operating temperature within the 
10 peri^orated tubular members; 

one or more pressure sensors operably coupled to one or more of . the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; arKi 

one or more flow sensors operably coupled to one or more of the perforated 
15 tubular members for monitoring the operating flow fate within the perforated tubular 

members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 

sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 

20 pressure and flow serisors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbnmed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soPd tubulars 
traversing the flrst subterranean zone; 

positioning one or more perforated tubulars within the wellbore. the perforated 
tutnilars traversing the second subterranean zone; 
- 30 radially expanding at least one of the primary solid tubulars and perforated 

. . tubulars within the wellbore; 

fluldldy coupling the perforated tubulars and the solid. tubulars; 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellt>ore external to the solid tubulars and perforated 
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tubulars; 

monitoring the operating temperatures, pressures* and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
fundion of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one oi- more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore* the perforated 
tubulars traversing the produdng subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidiqly isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at jeast one of the perforated tubulars with the. producing 
subterranean zone; 

nxjnitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tut^ulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function dS the monitored operating temperatures, pressures, and flow rates. 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positiorilng one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning'ohe or more perforated tubulars within ti>e wellbore, the 
perforated tutnilars traversing the^econd subterranean zone; 

' means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluidis frorh the first subtenanean zone to 
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the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatu/es, pressures, and flow rates 
within one or more oT the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for exfracling materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

nrieans for fluididy coupling the solid tubulart with the casi 

means fbr fiuidlcly coupling the perforated tubulars with the solid tubulars; 

means for fiuidlcly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubuter members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
5 wherein the splld tubular , liners are fonmed by a radial expansion process 

perfomied within the wellbore. 

7. A method of i8olatin9 a first subtenranean zDr\B from a second subtenanean 
zone in a wellbore, comprising: 
10 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

15 radially expanding at least one of the solid tubulars and perforated tutnjiars 

within the wellbore; 

fluldicly coupling the perforated tubulars and the primary solid .tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary sdid tubulars and 
20 perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perforated tubulars; and ' 

radially expanding and plastically deforming the solkl tubular liners within the 
Interior of one or more of the perforated tubulars to fluidldy seal at least some of the 
25 radial passages of the perforated tubulars. 

' 8. A method of extracting materials from a pnxludng subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
'30 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the v^llbore; 
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fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluWrdy isolating the produdng subterranean zone from at least one other 
subterranean zone within the welibore; 

fluidicly coupKng at least one of the perforated tubulars with this producing 
subterranean zone; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone In a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traversing the second 
siibterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars vwthin the welibore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
thd second subtenranean zone within the welibore extemal to the primary solid tubulars 
and perforated tubulars; . ^ 

meians for positioning one or mon^ solid tubular liners withiri the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly sea! at least 
some of the radial passages of the perforated tubulars. 

10. A system for extracting materials from a produdng subtenranean zone iri a 
v^llbore, at least a portion of the wettbore Induding a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
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means for positioning one or more perforated tubulars eath including one or 
more radial passages within the wellbore, the perforated tubulars traverdng the 
producing subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with tiie solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subten^nean zone within the wellbore; 
10 means for fluididy coupling at least one of the perforated tubulars with the 

produdng subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically defomrting the solid tubular liners 
15 within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular menibers each including radial passages 
coupled to the solid tubular members; and 

a sealing material coupled to at least sonne of the perforated tubular members 
25 ' for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isdation assembly. 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

30 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the peribrated tubulars traversing the second 
subterranean zone; 
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radially expanding at least one of the solid tubulars and perforated tubulars 
within the weUbpre; 

fiuidldy coupling the perfi3rated Uitnjlars and the primary solid tutnilars; 

prevrnfing' the passage of fluids from the first subterranean zone to the second 
5 subterranean zone within the weUbore external to the primary solid tubulars and 
perforated tubulars; 

seaKng off an annular region within at least one of ttie perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
. 10 tubulars. 

13. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

posijioning cme or more solid tubulars within the wellbore; 
15 positioning orie or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tutnilars traversing ttie producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and ttie perforated tubulars 
within the wellbore; 
20 fiuidldy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
25 subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; dnd 

injecting a hardenable fluidic seating material into the sealed annular regions of 
the perforated tubulars to seal off at leaist some of the radial passages of the perforated 
tubulars. 

30 

14. A system for isolating a first subtenBhean zone from a second subten^nean 
zone In a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the second 
sut>terrBnean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluWs from the first subten^nean zone to 
the second subterranean zone wiftin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing* comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the $olid tubulars and the 
perforated tubulars within the wellbore; 

nrmans for fluididy coupring the solid tubulars with the ca^ng; 

means for fluididy coupUng the perforated tubulars with the solid tubulars; 

moans for fliudidy Isolating the produdng subtenBnean zone fronri at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at ies^t one of the perforated tubulars with the 
produdng subterranean zone; 

means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least sohne of the radial passages of the 
perforated tubulars. 
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16. An apparatus, comprising: 

a zonal isdation assembly positioned within a welltKHB that traverses a 
subterranean fomr)ation» comprising: 
5 one or more sdid tubular members, each soBd tubular mernber indudtng one or 

more external seals; 

one or more perforpted tubular members coupled to the solid tubular members; 

and ' . ' f ■ ' 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean fonnation. 

15 17. The apparatus of claim 18, wherein the perforated tubular members that are 
radially expanded into intimate contact vydth the subtenranean fonnation compress the 
subterranean fomnatton. 

18. A method of Isolating a first subtenranean zone from a second subten-anean 
20 zone in a wellbore, comprising: 

positioning one or more solid' tubulars within the wellbore, the sjolid tubulars 
traversing the first subterranean zone; ' 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversihg the second 
25 subterranean zdne; 

radially expending at least one of the prinnary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate contact 
with the second subterranean zone; 
30 fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 



89 



19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded into intirhate oontact vyith the second subterranean zone compress the 
second subtenranean zone. 

5 20. The method of daim 18. further comprising vibrating the second subten^nean 
zone to Increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
10 zone to dean the radial passages of the perforated tubujars that are radially expanded 

into intimate contad with the second subtenranean zone. 

22. The method of daim 18, further comprising appl^ng an Impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the second 

15 subterranean zone to Increase the rate of recovery of hydrocart>ons from the second 
subterranean, zone. * 

23. A method of extracting materials fnDm a producing subtenranean zone in.a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

20 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solkl tubulars and the perforated tubulars 
25 virtthin the wellbore; 

radially expanding at least one of ttie perforated tubulars into intimate contact 
with the produdng subten^nean zone; 

fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subten^nean zone from at least one other 

subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 
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24. The method of claim 23, wherein the perforatied tubulars that are radially 
expanded into intimate contact with the producing subterranean zone compress the _ 
producing subtenartean zone. 

5 25. The method of . claim 23, further comprising >nbrating the producing 
subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23. further comprising vibrating the producing 
10 subterranean zone to dean the r?idldl passages of the perforated tubulars that are 

radially expanded into Intimate contad with the produdng subtenanean zone. 

27. The method of daim 23. further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contad with the produdng 

15 subterranean zone to increase the rate of recovery of hydrocarbons fnwti ttie producing 
subtenanean zone. 

28. A system for Isolating a first subterranean zone from a second subtenanean 
zone In a wellbore, comprising: 

20 means for positioning one or rmre solid tubulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the vwBbore each 
Induding one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

25 means for radially expanding at least one of me solW tubulars and perforated 

tubulars within the wellbore;. 

means for radially expanding at least one ofthe perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; and 
30 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore extemal to the sdid tubulars and 
perforated tubulars. 
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29. The system of claim 28, wherein the means for radially expanding at least one 
of the . perforated tubulars into intimate contact with the second subten^nean zone 
comprises means for compressing the second subterranean zone. 

5 30. The system of daim 28. further comprising means for vibrating the second 
subtenranean zone to increase the rate of recovery of hydrocaitons from the second 
subterranean zone. 

31. The system of claim 28, further comprising nneans for vibrating the second 
10 subten-anean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to. the perforated tubulars thai are radially expanded into intimate contact with the 

15 second subterranean zone to Increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. - A system for extracting materials from a producing subten^nean zone In a . 
wellbore. at least a portion of the wellbore induding a casing, comprising; 

20 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or nrK>re perforated tubulars within the wellbore each 
Indudirtg one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean 2!one; 

means for radially expanding at least one of the soFid tubulars and the 
25 perfected tubulars within the v^lbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontadviHth the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; arnl 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. . 
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34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean 2^ne 
comprises means for compressing the producing subterranean rone. 

5 35. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
10 subtenanean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contad with the produdng subterranean zone. 

37. The system of daim 33. further comprising means for applying an Impulsive 
load to the perforated tut)Ulars that are radially expanded into infinite contact with the 

1 5 produdng subtenanean zone to increasie the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An afpparatus, comprising: 

a zonal ' Isolation assembly positioned within a wellbore that traverses a 
20 subterranean formation and Indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more ektemal seals; 

one or more periforated tubular members coupled to the solid tubular members; 

and 

25 a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

wherein at least pne of the perforated tubular members are radially expanded 
into intimate cont£^ with the perforated wellbore casing. 

30 

39. The apparatus of daim 38. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing cohipress the 
subterranean formation. 
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40. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore that Includes a perforated casing that traverses the second 
subtenranean zone, comprising: 

positioning one or more solid tubulars witWn the wellbore.. the solid tubulars 
5 traversing the first subterranean zone; 

positioning one or more, perforated tubulars within the wellbore each including 
one or more radial passages; ttie perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
10 tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the perforated casing; 

fluldldy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the secorid 
15 subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second. 

20 subterranean zone. 

42. The method of claim 40, further comprising vibrating the second subtecranean 
zorie to inciBase the rate of recovery of hydrocarbons from five second subtenradean 
zone. 

25 

43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. 

30 44. The method of claim 40, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 
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45. A method of extracting materials from a producing subterranean zone In a 
we1lt>ore, at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or rnore solfcJ tut>ulars wiAin the vvellt^ 

positioning one or more perfected tutHJiars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluidiciy coupling the sdid tubulars with the casing; 

nuididy coupBng the perforated tubulars with the solid tubulars 

fluklidy isolating the producing subtenranean zdne from at least one other 
subtenranean zone within the wellt)ore; and 

fluidiciy toupling at least one of the perforated tubulars with the producing 
subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47. The method of daim 45. further comprising vibrating the produdng 
subtenranean zone to increaise the rate of reooveiy of hydrocarbons from the produdng 
subterrariean zone. 

48. The method of daim 45. further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing . 

49. The method of claim 45, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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50. A system for Isolating a first subterranean zone from a second sutrterranean 
zone in a vwBlwre that includes a perforated casing that traverses the second 
subterranean zone, comprising: 
5 means for positioning one or more solid tubulars within the wellbore, the solid 

tubulms traversing the fvst subterranean zone: 

means for positioning one or more perforated tubulars v^rithin the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

10 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the perforated casHig; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the vrellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
20 of the perforated tubulare into Intimate conta<A with the perforated casing comprises 

means tot compressing the second sut>lerranean tone. 

52. The system of claim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 

25 subterranean zone. 

53. The system of daim 50. further comprising nrrearis for vibrating the second 
subterranean zone to dean thd radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

30 

54. The system of dalm SO. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perft)rafed casing to increase the rate of recovery of hydrocarbons from me second 
subterranean zone. 
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55. A system for extracting materials from a producing subterranean zonejn a 
weilbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing sUbtenranean zone» comprising; 
5 means for positioning one or more soTid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore eiach 
including one or more radial openings, the perforated hjbulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; - 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 
means for fluldicly coupling the perforated tubulars with the solid tubulars; 
15 means for Huidicly Isolating the producing subterranean zone from at least one 

omer subterranean zone within the wellbore; and 

means for fluidldy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

20 56. The system of daim 65, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressirig the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdrig 
25 subtenranean ione to Increase the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

30 radially expanded into intimate contact with the perforated casing. 

59: The system of daim 55. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
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peirfbrated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

' 60. An apparatus, ooniprising: 
5 a ;a>nal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
. more exterrial seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 
10 one or more perforated tubular liners each including one or more radial 

passages coupled to the interior surfaces of one or moire of the perforated tubular 
members; and 

a shoe coupled to the zonal isotetibn assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 members are fomied by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners arb fonned by a radial expansion process 
performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subtenanean 
20 zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first ^bterranean zone: 

positioriing one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulan^ traversing the second 
25 - subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
30 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tutHJlars; 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 
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radially expanding and plastically deforming the perforated tubular Bners within 
the interior of one or rnore of the perforated tubulars. 

62. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the weltbdre including a casing, comprising; 

positioning one or moriB solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

within the wellbore; ' > 

fluidiciy coupling the solid tubulars with the casing; 

fluMicly coupling ttie perforated hibi^ars with the soHd tubulars; 

fluidiciy Isolating the produdr^ subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluldldy coupling at least one of the perforated tubulars with the producing 
sutAerranean zone; 

positioning one or- more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
. the interior of one or more of the perforated tubulars* 

63. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the weUbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more mdial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean ^ne to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
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and perforated tubulars; . 

means for positioning one or more perforated tubular liners within the interior oT 
one or more of the perforated tubulars; and 

means for rac^lty expanding and plastically defbnning the perforated tubular 
5 liners within the Interior of one or nwe of the perforated tub^ 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars each Including one pr 

more radial passages wthtn the wellbore, the perforated tubulars traver^g the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for fluidldy coupling the solid tubulars with the casing; 

means for fluldicly coupling the perforated tubulars with the solid tubulars; 
means for fluldicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
20 producing subterranean zone; 

means for positioning one or nriore perforated tubular liners within the interior erf 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defomnlng the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 
25 - 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; - 
30 two or more perforated tubular members each Including radial passages 

coupled to the soTid tubular members; and 

one or more one-way valves for controllably fluidicly coupling the perforated 
tubular members; and 

a shoe coupled to the zonal Isolation assembly; 
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wherein al least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process peffomned within the wellbore. 

66. A method of Isolating a first subterranean zone from a second subterranean 
5 zone having a plurafity of produdng zones in a wellbore, oompri^^ 

poslfioning one or more solid tubuJars within the wellborep the solid tubulars 
traversing the first subtenranean zone; 

positioning two or more perforated tubulars each including one or more radial 
passages within the! wellbore, the perforated tubulars traversing the second 
10 subten^nean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten*ahean zone to the second 
15 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the producing zones that has been depleted. 

20 67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 
positlor^ng one or more solid tubulars within the wellbore; 
positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
25 subterranean zones; 

radially expandirig at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tut)ulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
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been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first sgbteiranean zone from a second subterranean 
zone having a plurality of produging zones in a welibore, compristhg: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

•means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubuiars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wlUiin fte wellbore extemal to the primary solid tutHilars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for preventing fluids frorn passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore. at least a portion of the wellbore including a casing^ comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positionirig one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubuliars vyith the 
producing subterranean zoi>e; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and - 

means for preventing fluids from passing from one of the producing zones that 
has rK>t been depleted to one of the producing zones that has been depleted. 

70. Ari apparatus for extracting geothemnal energy from a subtenranean fomiation 
containing a source of geothermal energy, comprteing: 

a zonal isolafiori assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more, perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of orie or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore. 

.71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
sutjterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weHbore; 

fluididy coupling the perforated tubulars and the prinr^ry solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

portioning one or more perforated tubular liners within the Interior of one or 
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more of the perforated tubirtars; and 

radially expanding and plasficaRy deforming tlie perforated tubular Jiners within 
the interior of one or more of the perforated tulxjlars* 

72. ' A method of extracting geothermal energy from a subten^nean geothenhal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbwe; 

positioning one or more perforated tubulars each including phe or more radial 
passages vwthin the wellbore, the perforated tubulars traversing the subtenranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tulwlars 

within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars mMi the solid tubulars; 

fluididy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the sufaten^nean 
geothermal zone. 

73. A system for Isolating a first subterranean zone from a secoiid geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning we or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages within the wellbore. the perforated tubujars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtentinean zone to 
the second geothermal subterranean zone within the wellbore extemal to the primary 
solid tubulars and perforated tubulars. 
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74, A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore. at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more spBd tubulars virtthln tti© 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the welltjore, the * perforated tubulars traversing the 
sut>terranean geothemiai zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
10 means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars: 
means for fluidicly isolating the subterranean geothemial zone froni at least one , 
other siibten^nean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
15 subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly coniprising: 

one or more solid tubular members, each solid tubular member including one or 
20 more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorial isolatiori assembly; 

wherein at least one of ttie solid tubular members and the perforated tubular 
25 members are fbmned by a radial expanslbn prooess performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the ' 
wellbore. 

30 76. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within tlie wellbore, the solid tubulars 
traversing the first subtenranean zone; ' 

positioning one or nrrare perforated tubulars within the wellbore each including 
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. one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; ■ > ' 

radially expanding at least one of the prlniary spHd tubulars and perforated 

tubulars within the wellbore; 
5 fluidldy coupling the perforated tubulars and the soBd tubulars: 

preventing the passage of fluWs from the first subterranean zorie to the second 

subterranean zone within the wellbore external to the soDd tubulars and pwfOrated 

tubularsiand 

cleaning materials from the radial passages of at least one of the perforated 
10 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
posifioning one or more solid tubulars within the welttwre; 
15 posHlonIng one or more perforated tubulars vvlthin the vwllbotB each ind^^ 

one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radyiy expanding at-feast one Of the solid tubulars and the perforated tubulars 

within the wellbore; 
20 fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolaling the producing subten^nean zone from at least one other 
subtenanean zone within the vrallbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 

25 subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 

nmxe of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weHbore. 

30 

78. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
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■ means for positioning one or ttiore perforated tubulars within the wellbore each 
including one or more radial passage, the perforated tubulars traversing the wcond 

subterranean zone; 

means for radially exparKlIng at least one of the solid tubulars and perforated 

tubulars within the wellfoore; 

means for fkildldy coupHng the perforated tubulars and the solid tubulars; 

mrans for prevenfing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weBbore external to the soBd tubulais and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for. extracting materials from a producing subterranean zone hi a 
wellbore. at least a portion of the wellbore Jndudlng a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more performed tubular? within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the producing 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluWicly coupling the solid tubulars with the casing; 

means, for fluidicly coupling the perforated tubulars vwth the soTid tubulars; 

means, for fluidicly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by ftirther radial expansion of the perforated tubulars VKithin the weltoore. 
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